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Pneumatic F i l t e r ,  3/8-Inch, 10437650 

v i i  



CHECK SHEET 

FOR 

PNEUMATIC FILTER. 3/8-INCH 

4 

MANUFACTURER: Permanent F i l t e r  Corporation 
MANUFACTURER'S PART NUMBER: lO8U 
NASA PART NUMBER: 10437650 
TESTING AGENCY: Chmsler Cornoration Space Division. New Orleans, b u i s i a n a  
AUTHORIZING AGENCY: " NASA KSC* 

I. FUNCTIONAL REQUIREMENTS 

A .  OPERATING MEDIUM: 

B. OPERATING PRESSURE: 
C.  RATED OPERATING PRESSWE: 
D. LEAKAGE: 
E. FLOW: 

F. PRESSURE DROP: 

11. CONSTRUCTION 

A .  BODY MATERIAL: 
B. TYPE CONNECTION: 
C. TYPE OF ,ELEMENT: 
D. MICRON RATING: 

111. ENVIRONMENTAL CHARACTERISTICS 

Gaseous nitrogen. air .  and/or gaseous 
oxygen 
0 t o  5000 psig 
0 t o  6000 psig 
None allowed 
10 cfm a i r  o r  gaseous nitrogen a t  
6000 psig 
Approximately 2 p s i  a t  rated flow 

Stainless  steel 

Sintered bronze 
10 nominal, 30 absolute 

AND10050-6 

- MANUFACTURER ' S SPECIFICATIONS 

A.  OPERATING TEMPERATURE 

B. PROOF PRESSURE: 
C.  BURST PRESSURE: 

RANGE : 

N. SPECIAL REQUIREM3NTS 

A. CLEANING:  

B. LUBRICANTS: 

V.  LOCATION A N D  USE: 

0 t o  160°F 
9000 psig 
24.000 psig 

Permanent F i l t e r  Corporation Cleaning 
Process PSF-551 or Customer Approved 
Equal Flurolube. Kel-F-10 or grease 
per MIGL-4343 

This f i l ter  i s  located on the  Apollo 

out of the pneumatic accumulator supply. 

, 
I 

access arm and is used t o  f i l t e r  pa r t i c l e s  I 

i 



Test Summary 

Pneumatic F i l t e r  

10437650 

9 

Environment 

Leceiving 
[nspect ion 

+ooC Pressure 

!ubble Point 
.Elenant Only) 

;Ow Temperatun 

digh 
l'emperature 

Flow 

Surge 

Vibration 

S a l t  Fog 

D i r t  Holding 
and Collapse 
Pressure 

Final 
Inspection 

B u r s t  

- 
it a 

- 
3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

3 

3 

- 

Qerational Boundary 

:onforn t o  applicable 
Lrawings 

~0oO psig for  5 min. 

'ressurize while 
jubmerged i n  
iolox 190 

Environmental tem- 
)erature 5°F Pres- 
jurize t o  6000 psig 
!or 1 hr  

Snvironment a 1  tem- 
,erature 160°F pres- 
mrize t o  6000 psig 
lor 72 hrs. 

?-psi pressure drop 
LO cfln 6000 psig 

1 t o  6000 psig i n  
100 milliseconds 
lo00 cycles 

sinusoidal Sweep : 
10 t o  W, cps a t  0.1 
in. DA W, t o  2000 
cps a t  log peak 
random excitation: 
10 t o  100 cps a t  
6 db/octave 
100 t o  1000 cps a t  

1000 t o  2000 cps a t  
-6 db/octave. Spe- 
cimen pressurized t o  
6000 psig 

5% by weight s a l t  
solution a t  95°F 
for 240 hr 

Add AC t e s t  Dust t o  
flow a t  10 cfm un- 
til pressure sta- 
b i l i z e s  or element 
collapses 

Degradation, dis tor-  
t ion  or deterioration 
due t o  tes t ing  

2+,ooO psig f o r  
5 minutes 

0.01 8 / c p s  

Test Objective 

Check for  conformance 
wi th  applicable 
drawings 

Check for leakage 

Determine micron 
rating 

Check f o r  leakage 

Check f o r  leakage 

Determine flow 
characteristics 

Determine i f  specimen 
operation i s  impaired 
by surge 

Check for leakage and 
s t ructural  degradation 

Check for deterioratioi 
and degradation 

Add test dust i n  
0.50- gram s lur r ies  

Check f o r  e f fec ts  
of tes t ing  

Determine s t ructural  
integri ty  

Test Results 

iatisfactory 

Satisfactory 

isatis factory 

jatisfactory 

satisfactory 

nsatisfactory 

satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

Marginal 

Remarks 

?est Completed 

io leakage 

:omputed Micron 
.sting approximately 
;wice manufacturers 
*ating 

Vo leakage 

\lo leakage 

?-psi pressure drop 
is unreal is t ic  for 
th i s  flow and pres- 
sure 

res t  Completed 
Kithout discrepancie: 

No leakage 

No degradation or 
deterioration 

Complete element 
collapse 

T e s t  completed 

Two of three 
specimens fai led 
a t  2J+,CCO psig 



SECTION I 

1.1 

1.2 

1.2.1 

1.2.2 

INTRODUCTION 

SCOPE - 
This report presents t h e  r e su l t s  of tests t h a t  were performed t o  
determine i f  Pneumatic F i l t e r  10437650 meets the  operational re- 
quirements f o r  the John F. Kennedy Space Center Launch Complexes 
34 and 37. A summary of the test  results i s  presented on page ix. 

ITEM DESCRIPTION 

Three s ecimen of pneumatic f i l t e r  10437650 were tested. 
i s  a 3 P %inch pneumatic f i l t e r  which is used on the  Apollo access 
arm t o  f i l ter  par t ic les  out of t h e  pneumatic accumulator supply. 

The f i l ter  

Pneumatic f i l t e r  10437650 is manufactured by Permanent F i l t e r  
Corporation as vendor par t  number l O 8 l 3 .  
in-line type f i l t e r  w i t h  a sintered bronze element which is 2-1/2 
inches long and 7/8 inch i n  diameter. 
a 1-3/4-inch hexagonal s ta in less  steel body 5 inches long with 
female ports. The f i l t e r  element i s  attached t o  the  removable 
end cap. 
housing. 

The f i l t e r  i s  a 3/8-inch 

The element i s  housed i n  

An O-ring is  used t o  seal the  end cap t o  the f i l t e r  

APPLICABLE DOCUFBNTS 

The following documents contain t h e  test requirements for Pneumatic 
F i l t e r  10437650. 

a. KSC-STD-l64(D), dated September 17, 1964, Standard Environ- 
mental Test Method8 f o r  Ground Support Equipment Instal la-  
t ions  a t  Cape Kennedy. 

b. Component Specification 10437650 

C. Test Plan CCSD-FO-1006-1R 

d. Technical Procedure CCSD-FO-1006-2R 

1-1 



SECTION I1 

Specimen 1 

RECEIVIE INSPECTION 

Specimen 2 Specimen 3 Requirement 

2.1 

1.75 

1043 76 50 

lOSI.3-10 

None 

TEST REQUIREMENTS 

1.75 1.75 

Same Same 

Same Same 

None None 

2.1.1 Each test specimen shall be visually and dimensionally inspected 
to determine its conformance with the applicable specifications 
prior to testing. 

2.1.2 Disassembly of the test specimens is permitted for the purpose of 
performing a receiving inspection on the filter element. 

2.2 

2.4 

.TEST PROCEDURE 

A visual and dimensional inspection was performed to determine 
compliance with NASA drawing 10437650 and the applicable vendor 
drawing. 
for poor workmanship and manufacturing defects. 

At the same time each test specimen was also inspected 

TEST RESULTS 

Each specimen complied with NASA drawing 10437650. 
of poor workmanship or manufacturing defects was observed. 

No evidence 

TEST DATA 

The data presented in table 2-1 were recorded during the inspection. 

Table 2-1. Specimen Size and Identification 

Item 

Length (inch . ) 
Width (across flats) 
(in. 1 
NASA Part No. 

Vendor Part No . 
Serial Number 

1.75 

None 

None 

None 

2-1 



SECTION I11 

PROOF PRESSURE TEST 

3.1 TEST R3QUIREMENTS 

3.2 ' 

Each test specimen sha l l  be subjected t o  a proof pressure of 
9000 psig f o r  5 minutes. 
t h e  test medium. 

Gaseous nitrogen (Gb)  sha l l  be used a s  

TEST PRODCEDURE 

3.2.1 The out le t  port of each specimen was capped and t h e  inlet port 
connected t o  a high pressure G 
and 3-2 using t h e  equipment 

source as shown i n  figures 3-1 
ed i n  table  3-1. 

3.2.2 The f i l t e r  assembly was immersed i n  a tank of deionized water. 

3.2.3 Hand valves 8.and 10 were closed. 

'3.2.1, Pressure regulator 5 was adjusted f o r  zero out le t  pressure. 

3.205 Hand valves 4 and 8 were opened. 

3.2.6 The f i l t e r  housing was pressurized t o  9000 psig f o r  5 minutes using 
pressure regulator 5 *  The specimen was observed during t h i s  period 
for possible leakage. 

3-20? Hand valve 8 was closed and t h e  specimen pressure vented through 
hand valve 10. 

3.2.8 The f i l t e r  housing was removed and examined for damage or  distortion. 

TEST RESULTS 

No leakage was detected f r o m  any specimen. 

3.4 TEST DATA 

The data presented i n  table 3-2 were recorded during t h e  proof 
pressure test 

3-1 



Table 3-1. Proof Pressure Teat Equipment List 

0-to 10,Ooo- 
Psi€@ 0 25% 
FS accuracy 

.Cal date 11/26, 
66 

Deionired water 

1/4-inch 

Pneumatic f i l te:  

- 
; em 

L 

2 

3 

b 

5 

5 

7 

3 

9 

3 

Item 

SN;! Pressure 
Source 

Filter 

Reasure Gage 

Hand Valve 

Pressure Regulatoi 

h s s u r e  Gage 

dater Tank 

Hand Valve 

Test Specimen 

Hand Valve 

Manufacturer 

CCSD 

Micropomus 

Ashcreft 

Aminco 

Tescom 

Noise 

CCSD 

Aminco 

Pexmanent 
F i l t e r  Corp. 

Amincd 

Model/ Se r i a l  
art No. 1 'No. 

HA 

4813F- ~ 

2OM 

NA 

13126 

26-1021- 
20 

H-34955 

NA 

50011-A 

lOSI.3 

5011-A 

NA 

NA 

NASA 
P5-1508- 
3 

NA 

NA 

)W31 

NA 

NA 

NA 

NA 

Remarks 

95oo-psig 

2-micron 
absolute 

&to 10,Ooo- 
Psig,+2% FS 
accuracy 
DaJ. date  4/7/67 

1/2-inch 

0-to 10,Ooo- 
psig out le t  

3-2 



Item 

Pressure 

Leakage 

Distort ion 

Specimen 1 Specimen 2 Specimen 3 

9000 psig 9000 psig 9000 psig 

None None None 

None None None 



' "4. 
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SECTION IV 

BUBm POINT m T  

4.1 

4.2 

4.2.1 

4.2.2 

4-2.3 

4.2.6 

4.2.7 

b.2.8 

4.2.10 
f 

TEST REQUIREMENTS 

A bubble point test s h a l l  be performed on each specimen t o  deter- 
mine the  micron ra t ing  of each f i l ter  element. 

TEST PaOCEDURE 

Each f i l t e r  element was removed from its housing and ins ta l led  ' 

i n  a test setup as shown i n  figures 4-1, 4-2, and 4-3 u t i l i z ing  
the  equipment l i s t e d  i n  table 4-1. 

The f i l t e r  element was allowed t o  soak f o r  l m i n u t e  i n  t h e  solox 
190 before proceeding with t h e  test. 
between 0.4 and 0.6 inch above t h e  leve l  of the element during 
t h e  test. 

The f lu id  leve l  was maintained 

With a l l  hand valves closed pressure regulator 2 was adjusted fo r  
zero ou t l e t  pressure. 

Hand valve 7 was opened. 

Regulator 2 was adjusted f o r  l O e p s i  ou t le t  pressure. 
4 was Slowly opened u n t i l  t h e  first bubble appeared. 
was carefully rotated while increasing the pressure t o  assure only 
one breakthrough point a t  t h e  lowest possible pressure. The pres- 
sure a t  t h e  breakthrough point was recorded from manometer 8. 

Hand valve 
The element 

Using a constant of 209, t h e  micron rat ing of t h e  filter element 
was determined from the following equation. 

Micron Rating (A )  = 209 
Bubble Point 

where: bubble point = pressure (incheq of water) 

Using hand valve 4 t h e  pressure was slowly increased u n t i l  t h e  
ga8 bubbled furiously from the  en t i r e  length and circumference 
of t h e  element. 
t o  bubble f o r  1 minute. 

The element was constantly rotated and allowed 

Hand valve 4 was closed and the  element allowed to bubble u n t i l  
t h e  last  bubble appeared. The pressure on manometer 8 a t  t h i s  
point V.s recorded. 

The procedure described i n  4.2.6 was repeated using a constant 
of 188. 



4.2.11 

4.2.12 

4.3 

4.4 c 

Regulator 2 was reduced t o  zero outlet pressure, 

A l l  test data were recorded. 

TEST RESULTS 

The numerical results  obtained during the i n i t i a l  bubble point 
t e s t  indicate a micron rating higher than that allowed. 

TEST DATA 

The data presented i n  table 4-2 were recorded during the  i n i t i a l  
bubble point t e s t .  

4-2 



- 
It em 
L No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

- 

Table 4-10 Bubble Point Test Esuipment Ust 

It em 

Gb h 8 8 U m  
Source 

h 8 S U r S  
Regulator 

h S S U r e  Gage 

Micrometer 
Hand Valve 

F i l t e r  

Pressure Gage 

Hand Valve 

U Tube Manometer 

Tank Bubble b i n  
Test 

solax 190 

SpeEimen 

Manufacturer 
~~ 

Iaboratory Suppl 

Linde Co. 

Linde Coo 

Whitney 

Nuclear Producta 
coo 

Heise 

Robbins Aviation 

Miriam Instrumen 
co. 

CCSD 

Penaanent F i l t e r  
Corporation 

Model/ 
Part No. 

NA 

R-89 

BU-2581- 
AP-26617 
-1 

22 RF4 

SS-4FR-7 

134949 

5SKG 
!50 4T 

!O DA 40 

NA 

NA 

l W l 3  

Serial 
No. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

237322 

NA 

NA 

NA 

Remarks 

2000-psig 
bo t t l e  

l/k-inch 

2-Micron 
absolute 

0-to 1000-psig 
?2% FS accurac 
Ca1 date 1/3d 

1/4=in 



Table 4-2. In i t ia l  Bubble Point Test Data 

Specimen 1 

I Itern 

36.4 42.7 

Micron Rating (Microns) 
209 Constant 1 188 Constant 

Specimen 3 35 -4 43.7 

Specimen 2 1 36.7 44.2 

4-4 
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SECTION V 

LckJ TEMPERATURE TEST 

5.1 TEST ~ Q U I R E M l 3 N T S  

5.1.1 A low temperature test s h a l l  be performed on t h e  test specimens t o  
determine whether the  environment cause degradation o r  deformation, 
t o  establish t h e  su i t ab i l i t y  of t h e  gasket materials, and t o  deter- 
mine t h e  thermal effects upon t h e  bubble point. 

The rated l o w  temperature is  5(+0, -4)OF. 

A bubble point tes t  shall  be performed before ( i f  72 hours o r  more 
has elapsed since t h e  previous bubble point t e s t ) ,  during, and 
within 1 hour following t h e  test. 

5.1.2 

5.1.3 

5.2 TEST PROCEDURE 

5.2.1 Each test specimen was placed i n  a low temperature chamber as shown 
i n  fieurea 5-1 and 5-2 u t i l i z ing  t h e  equipment l isted i n  tab le  5-1. 

The temperature w i t h i n  t h e  chamber was controlled a t  S(+O, -4)OF 
w h i l e  a re la t ive  humidity of 60 - 90 per cent was maintained. 

5.2.2 

5.2.3 Pressure regulator 5 was adjusted for  zero out le t  pressure. 

5.2.4 With hand valve 2 open, each specimen w a s  pressurized t o  6000 
psig f o r  1 hour using pressure regulator 5. 
continuously monitored during t h e  interval.  

Specimen leakage was 

5.2.5 Hand valve 2 was closed and t h e  pressure reduced t o  zero using 
regulator 5. 

5.2.6 The specimen was removed from the-chamber and t h e  f i l t e r  element 
separated f r o m  t h e  body. 

The element was then placed i n  t h e  bubble point test  setup. 5.2.7 

5.2.8 The temperature of the f i l ter  element and t h e  solox 190 was 
decreased t o  5(+0,  +)OF. 

t h i s  temperature . A bubble point test  was performed a t  

5.2.9 The specimen and test  medium were allowed t o  return t o  ambient 
conditions and a bubble point test was conducted. 

5.2.10 A l l  test  data  were recorded. 

5 -3 TEST RESULTS 

5.3.1 No leakage was observed from either specimen during t h e  low tem- 
perature test. 

5 03 02 Bubble point test  results indicated a laser micron rating a t  low 
temperature. 



5.4 TEST DATA 

Leakage and bubble point data are presented i n  tables 5-2 and 
5-3 

5-2 
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It em 
L No 

1 

2 

3 .  

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

- 

Table 5-1. Luu Tamperatwe Test Equipment Iiist 

It em 

G& Source 
Pressure 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure 
Regulator 

Pressure Gage 

Test Specimen 

Test Enclosure 

Temperature Prob ' 

Temperature 
Recorder 

Orifice 

Wet Test Bter  

Environmental 
Temperature 
Chamber 

Manufact m e r  

Laboratory 
supply 

Aminco 

Fluid Dynamics 

Ashcrof t 

Tescom 

Heise 

Permanent F i l t e r  
Corporation 

CCSD 

Honeywell 

CCSD 

American Meter 
co . 
CCSD 

Model/ 
'art No. 

NA 

13126 

FGOZ- 
888 

NA 

26-1021. 
20 

H-34955 

10813 

NA 

NA 

NA 

NA 

A t 1 8  

NA 

Ser ia l  
No. 

NA 

NA 

4066 

NASA- 
95-1508. 
B 

NA 

014231 

NA 

NA 

NA 

s4704- 
2k1002 

HA 

15366 

NA 

Remarks 

95Oo-psig 

10,000-psi 

2-micron 
absolute 

0 4 0  10,Ooo- 
psig,22% FS 
accuracy 
Cal date 4/7/6 

10,000-psig 
out le t  

0-to 10,OOo- 
psig,z2% FS 
accuracy 
Cal-  date 
11/26/67 

Pneumatic 
f i l t e r ,  3/8 inc: 

Copper constan- 
tan 

-100 t o  500'F 
(?I.%) Cal d a b  
l2/20/66 - - -  

0.025-inch 
diameter 

it3 0.1 per 
revolution 

%OF 

-5 t o  +165"F at  
15 t o  90% RH 

~ 
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Figure 5-2. Low and High Temperature Test Setup 
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SECTION VI 

HIGH TEMPERATURE TEST 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

6.2.9 

6.2.10 

6.3.1 

TEST REQUIREMENTS 

A high temperature t e s t  sha l l  be performed on the test  specimens 
t o  determine whether t h e  environment causes degradation or de- 
formation: 
and t o  determine the  thermal effects  upon t h e  bubble point. 

To establish the su i t ab i l i t y  of t h e  gasket materials, 

The specified high temperature i s  160(+4, -0)OF. 

. A  bubble point test  sha l l  be performed before ( i f  72 hours or 
more has elapsed since the  previous bubble point t e s t ) ,  during, 
and within 1 hour following the  test. 

TEST PROCEDm 

Each t e s t  specimen was placed i n  a high temperature chamber a s  
shown i n  figures 5-1 and 5-2. 
t ab le  5-1. 

Util izing the equipment l i s t e d  i n  

The temperature within the  chamber was controlled a t  l60(+4, -0)OF. 
While a re la t ive  humidity of 15 t o  25 per cent was maintained. 

Pressure regulator 5 was adjusted fo r  zero out le t  pressure. 

With hand valve 2 open each specimen was pressurized t o  6000 psig 
f o r  72 hours using pressure regulator 5 .  
continuously monitored during the interval.  

Specimen leakage was 

Hand valve 2 was closed and the  pressure reduced t o  zero using 
regulator 5 . 
The specimen was removed from t h e  chamber and t h e  f i l t e r  element 
separated from the body. 

The element was then placed i n  the bubble point test setup. 

The temperature of the f i l ter  element and the solox 190 was raised 
t o  160(+4, - 0 ) O F .  

perature . A bubble point test was performed a t  t h i s  tem- 

The specimen amj test medium were allowed t o  return t o  ambient 
conditions and a bubble point t e a t  conducted. 

All test data were recorded. 

TEST RESULTS 

No leakage was observed from e i ther  specimen during the  72-hour 
test . 

6-1 



6.3.2 The bubble point test a t  high temperature showed an increase 
i n  t h e  micron rating. 

TEST DATA 

The data presented in tables 6-1 and 6-2 were recorded during 
and after the l b ° F  environment. 
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SECTION V I 1  

FLdJ TEST 

7-1 TEST REQUIELEMENTS 

7.1.1 A flow t e s t  s h a l l  be performed on each pneumatic f i l t e r  with 
10-cfm air  or gaseous nitrogen a t  6000 psig t o  determine the  
flow character is t ics  of each specimen w h ~  exposed t o  varied i n l e t  
pressures. 
p s i  a t  t he  specified flow. 

The pressure drop sha l l  not exceed approximately 2 

7.1.2 Sufficient data s h a l l  be obtained t o  plot flow versus pressure 
‘drop and flow versus in l e t  pressure. 

- 

7-2 TEST PROCEDURE 

7.2.1 

7.2.2 

A bubble point t e s t  was performed. 

Each specimen was instal led i n  a test setup as shown i n  figures 
7-1 and 7-2 u t i l i z ing  t h e  equipment l i s t e d  i n  table  7-1. 

7.2.3 Pressure regulator 5 was adjusted t o  zero out le t  pressure, 

7.204 Hand valve 2 was opened and hand valve 16 closed. 

7.2-5 Using regulator 5, the test  system was pressurized t o  6000 psig 
a s  indicated on gages 8 and 11. 

7.2.6 Inputs from pressure transducers 7, 10, 13, and I4 were calibrated 
t o  s t r i p  chart recorder 17. 

7.2.7 The f low t e s t  was performed by opening downstream valve 16 and 
increasing t h e  specimen inlet pressure from eero t o  6000 psig. 
A curve of flow versus inlet pressure was plotted. 

7.2.8 TO develop a curve of flow versus A P, hand valve 16 was Closed . 
Specimen inlet pressure was increased t o  6000 psig. Hand valve 
16 was cracked t o  approximately 10 per cent of the  maximum flow 
recorded. i n  7.2.7. 
reached . This was repeated u n t i l  t he  maximum f low was 

7-2.9 The procedure described i n  7.2.8 was repeated with inlet pressures 
of 5000,4000,3000,2000, and lo00 psig. 

7.2.10 Hand valve 2 was closed upon completion of the  test. 

7.2.11 The system was vented through pressure regulator 5 .  

7.2.12 A l l  test data were recorded, 

7*2*13 Data were reduced and curves of flow i n  8cfm versus inlet pressure 
i n  psig and f low i n  sc fh  versu8 pressure drop i n  psi were plotted, 



7 23 TEST RESULTS 

Test results indicate the 2-psi allowable pressure drop a t  10 cfm 
and 6000 psig t o  be t o t a l l y  unrealist ic.  
test  were substantiated by comparing them with data taken during 
a f low t e s t  on a 20-micron permanent f i l ter .  
a re  shown i n  CCSD Technical Memorandum No. HSM-MOO6, page 121. 

Data obtained during t h i s  

Results of t h i s  test  

7.4 ~ TEST DATA 

7.4.1 Bubble point test resu l t s  are  presented i n  table 7-2. 

7-4-2 F i l t e r  flow character is t ics  are presented i n  figure 7-3 through 
7-6 



Table 7-1. Flow Test Equipment List 

0 4 0  10,Ooo- 
Psig,+ 2% FS 
accuracy 

. 

Grove . 
Statham 

- 
It em 
- No. 

1 

2 

3 

4 

5 

7 

8 

9 

10 

11 

12 

13 

- 

Heise 

It em I Manufacturer 

Permanent F i l t e r  
Corp . 

Hand Valve 

FilOer 

Prewure Gage 

Statham 

Dome haded 
Pressure Regulatc 

Heise 

Statham 

Pressure 
Transducer 

Gal ' date ;11/26/ 
66 

Pnaumatic F i l t e r  
3/8-inch 

0-to 7500-psig 

1/21/67 

0-to 10,Ooo- 
psi&k2%, FS 

maX. Cal date! 

Pressure Gage 

Test Specimen 

Pressure 
Transducer 

Pressure Gage 

remperature 
Probe 

Frosoure 
kansducer 

Laboratory Suppl; 
Cardair 

Cardair  

Fluid Dynamics 

Ashcroft  

Model/ 
Part No. 

NA 

3510-007 

FID2-88€ 

NA 

201B 

Pc-2 85 TC 
5M-350 

H35439 

10813 

PC-285TC 
iM-350 

138640 

NA 

2210. 

Serial 
No. 

NA 

NA 

4066 

NASA 95 
1508-B 

RA- 
7049 

34195 

NA 

NA 

34196 

NA 

HA 

NA 

Remarks 

950epsig 

10,Ooo-psig 

2-micron 

0-10,m psig 
+2$ FS accuracy - 

10, Ooepsig 
out l e t  

0-to 7500-psijg 

1/21/67 
max. Cal date 

Copper Constan- 
tan 

040 9500-psig 



Table 7-1. Flow Test Equipment 

-Yodel/ 
a r t  No. 

176 

XV160200- 
SA 

NV-6P- 
403 2G 

Se r i a l  
No. 

652137 

2313 

5176-10 

C t  em 
No. 

Teledyne 

It em Manufacturer 

l4 

I I 

Pressure 
Transducer 

ist (Continued) 

15 

16 

Venturi Flow- Flowdyne Engr. 
Met er 

Hand Valve Vacco Valve 

Remarks 

Test Specimen 

~ 

0-to 10,000-psi 
Cal date 12/22- 
66 

Original d a l i -  
bration only 

0-to 6OOO-psig 

Micron Rating (Microns) 
209 Constant I 188 Constant 

Table 7-2. Bubble Point Test Results Obtained 

Before Flow Test I 

2 

3 

38.0 44.8 

37 -4 41.7 
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8.1 

SECTION VI11 

SURGE TEST 

TEST REQUIREMEIVTS 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

8.2.6 

8.2.7 

8.2.9 

8.2.10 

8.2.11 

8.2.12 

8.2.13 

8.3 

8.3 -1 

8.3 .2 

With a i r  o r  GN2,apply pressure surges from 0 to 6000 psig t o  the 
upstream side of the f i l t e r  t o  verify i t s  s t ruc tura l  integrity.  
Each tes t  specimen sha l l  be subjected t o  1000 pressure surges 
wi th  the pressure time rise not t o  exceed 100 milliseconds. 

TEST PROCEDURE 

The t e s t  specimens were ins ta l led  i n  a test setup a s  shown i n  
figures 8-1 and 8-2. Utilizing the equipment l i s t e d  i n  tab le  
8-1. 

Solenoid valve 6 and hand valve 12 were opened. 
adjusted t o  zero outlet  pressure. 

Regulator 5 was 

Hand valves 2 and 8 were opened. 

The system was pressurized using regulator 5 u n t i l  gage 9 indicated 
6000 psig. 

Pressure transducer 10 was calibrated t o  oscillograph 12. 

The system was vented t o  zero pressure through solenoid valve 6 .  
Hand valve 9 was closed. 

Cycling was star ted by energizing the timer and counter. 

One-thousand pressure surges from 0 t o  6000 psig were performed 
with each surge having a r i s e  time of less than 100 milliseconds. 

Hand valve 2 was closed and the en t i re  system vented t o  zero pressure 
using pressure regulator 5 and solenoid valve 6. 

The setup was disassembled and t h e  f i l t e r  element removed f romthe  
body. 

A bubble point t e s t  was performed. 

All t e s t  data wem recorded. 

TEST RESULTS 

The pressure surges produced no apparent deformation or dis tor t ion  
t o  the f i l ter  housing or the  elements. 

a 

The bubble point test after the surge test showed no s ignif icant  
increase i n  the micron rating. 



TEST DATA 

8.4.1 

8.4.2 

Typical surge pressure traces are presented i n  figure 8-3. 

Bubble point t e s t  data are presented i n  table 8-2. 

8-2 



Table 8-1. Surge Test Equipment List 

- 
It em 
- No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

I2 

13 

- 

It em 

GN;! Pressure 
Source 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure 
Regulator 

Solenoid 
Valve 

Timer apd Counter 

Hand Valve 

Pressure Gage 

Pressure 
Transducer 

Oscillograph 

Hand Valve 

Test Specimen 

-. 

Manufact mer 
~ ~~ ~ 

Laboratory Supply 

Aminco 

M i  croporou s 

Ashcroft 

rescorn 

%rot t a 

XSD and G.C. 
dilson 

Grsh Instrument 
20. 

khcroft  

Statham 

Consolidated 
Electrodynamics 

Robbins Aviation 

Permanent F i l t e r  
:orp. 

Yodel/ 
'art No. 

NA 

13126 

b813F- 
2DM 

NA 

26-102 1- 
20 

301-514- 
2 

No.1 

l936FFG 

NA 

12210 

5-124 

5KG2 50- 
bT 

10813 

S e r i a l  
No. 

NA 

NA 

NA 

NASA 
95-1508 
-B 

NA 

370 

NA 

NA 

NASA 
95-1583, 
B 

NA 

NA 

NA 

NA 

Remarks 

1/2-inch 

2-micron 
absolute 

0-t 0 10,o0o-psi 
+2% FS accuracy 
FaL date 
4/7/67 

10,OOO-psig 
outlet  

6OOepsig, 
3-way 

+0.005-second 
unit count 

3/8-inch 

75OO-psig 
Cal Date 
1/21/67 

Cal date , 

12/5/66 

1/4-inch 

pneumatic F i l t e  
3/&inch 
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Table 8-2. Bubble Point Test Data (Surge Test) 

Micron Rating (Microns) 

209 Constant 

37.1 

36 .6 

Test 
Specimen 188 Constant 

42.0 

43 00 

2 

3 

Before Surge Test 
~~ 

After Surge Test 

I 41.8 
I 
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SECTION IX 

VIBRATION TEST 

9.1 

9.1.1 

9.1.2 

9.1.2.1 

9.1.3 

9.1.3.1 

9.1.4 

TEST REQUIREMENTS 

A vibration test shall be performed to determine whether the en- 
vironment causes degradation or deformation. 
performed in accordance with KSC-STD-l61,(D), section 9, figures 
9-1 and 9-2, level D. 

Testing shall be 

RESONANT FREQUENCY SEARCH 

The fixture/test specimen assembly shall be exposed to sinusoidal 
vibration at the input levels shown in table 9-1. 
range of 5 to 3000 cps shall be traversed logarithmically in direc- 
tions of both increasing and decreasing frequency over a time 
period not to exceed 15 minutes per axis. 
noted. 
the structural member in resonance shall be noted. 
critical frequencies of each test specimen shall be noted. 
tical frequencies are defined as those frequencies at which funcc 
tional or structural degradation occurs. 

A frequency 

Actual time shall be 
All fixture and test specimen resonant frequencies and 

In addition, 
Cri- 

Table 9-1. Resonant Frequency Search Levels 

Frequency Displacement 
(DA inch) 

Acceleration 
( g )  

0.01 

-- 
NA 

1 .o 

SINUSOIDAL SWEEP 

In one 20-minute sweep, the frequency range shall be scanned 
logarithmically from 10 to 2000 cps and back to 10 cps. 
frequencies of each test specimen shall be noted. 
sweep input levels shall be as shown in table 9-2. 

Critical 
The sinusoidal 

Table 9-2 . Sinusoidal Sweep Vibration Levels 
Frequency Displacement Acceleration 1 (DA inch) 

10 to 45 

45 to 2000 

0.1 

NA 

NA 

10 

RANDOM EXCITATION 

9-1 



9.1.4.2 

Frequency 
(CPS 1 

10 t o  loo 

9.1.4.3 

Slope PSD 
(db/octave) ($/cps) 

4-6 NA 

9.2 

9.2.1 
I 
I 9.2.1.1 

9.2.1.2 

9.2.1.3 

9.2.1.4 

9.2.1.5 

9 .2.1.6 

9 -2.2 

9.2.2.1 

i 
I 

9.2.2 .2 

Each t e s t  specimen sha l l  be exposed t o  random vibration a t  the 
specified levels  over a frequency range from 10 t o  2000 cps fo r  
5 minutes. 
9-3 . The specified random leve ls  sha l l  be as shown i n  tab le  

Table 9-3. Random Excitation Vibration Levels 

loo t o  1000 

lo00 t o  2000 

NA 

-6 

0.01 

NA 

Acceleration sha l l  be measured at  the t e s t  assembly by accelero- 
meters mounted on the assembly. 

The vibration t e s t  sha l l  be conducted i n  two mutually perpendicular 
axes. 
be completed before proceeding t o  the next axis.  

The previously described tes t ing  i s  fo r  one axis and sha l l  

TEST PROCEDURE 

Resonant frequency search 

The t e s t  specimen was mounted on the vibration f ix tures  as shown 
i n  figures 9-1 and 9-2 u t i l i z ing  t h e  equipment l i s t e d  i n  table 
9-4 

Pressure regulator 5 was adjusted t o  zero out le t  pressure. 

Hand valve 2 was opened. 

Using regulator 5, the  system was pressurized u n t i l  pressure gage 
10 indicated 5000 psig. 

The frequency range from 5 t o  3000 cps and back t o  5 cps was scanned 
logarithmically over a time period which did not exceed 15 minutes 
i n  one axis.  Input leve ls  are shown i n  table 9-1. 

All resonant frequencies were recorded. 

SINUSOIDAL SWEEP TEST 

The frequency range from 10 t o  2000 cps and back t o  10 cps was scanned 
logarithmically over a period of 20 minutes i n  one axis. Input levels 
are shown i n  table 9-2. All resonant frequencies were recorded. 

Hand valve 2 was closed and the system vented t o  zero pressure 
through regulator 5 .  
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9.2 -3 

9.2.4 

9.2.4.1 

9.2.4.2 

9.3' 

9.3.1 

9.3.2 

9.3.3 

9 04 

9.401 

9.4.2 

9.4.3 

A bubble point t e s t  was performed before proceeding with random 
- -1L-- I_ .  -- 
V I U r - a b l u r r .  

Random Excitation Test 

The procedure described i n  9.2.1.1 t o  9.2.1.4 were repeated. 

Each t e s t  specimen was subjected t o  a random excitation f o r  5 
minutes i n  each axis. 
i n  tab le  9-3. 

The specified random input leve ls  are shown 

The procedure described i n  9.2.2.2 was repeated. 

A bubble point test was performed. 

The procedure described i n  9.2.1through 9.2.5 were repeated f o r  
t he  next ax is .  

TEST RESULTS 

No major resonant frequencies were noted below 2000 cps i n  t h e  
x-axis . 
The only major resonant frequency recorded during t h e  Z-axis 
sweep occurred at approximately 1800 cps. 

Vibration tes t ing  had l i t t l e  effect  on the micron rating. 

TEST DATA 

Control accelerometer input p lo ts  are presented i n  figures 9-3 
through 9-6. 

Resonance i n  t h e  Z-axis i s  presented i n  figure 9-7. 

Bubble point t e s t  data a re  presented tab le  9-5. 

l -  
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It em 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

~ 

Manufacturer 
- 
Laboratory 
SUPPlS 

Table 9-4. Vibration Test Equipment List 

~ 

W e l /  
P a r t  No. 

NA 

It em 

Combination F'ump 
and Valve Co 

GN;! Pressure 
Supply 

Hand Valve 380-4 

F i l t e r  

Pressure Gage 

Pressure 
Regulator 

Vibration 
Exc it er 

Vibration Test 
Fixture 

Test Specimen 

Accelerometer 

Pressure Gage 

IBendix 

shcrof t  

'escom 

m 

:CSD 

'emanent F i l t e r  
:orp. 

hdevco Corp. 

Lshcroft 

9-4 

1731620 

1057s 

26-U.09. 
162 

C-1OE 

NA 

10813 

2233 
2220 

NA 

Se r i a l  
No. 

NA 

NA 

NA 

NA 

421 

731 

NA 

NA 

IC74 

D77 

M A -  
'5-1583- 

i n 5  

I 

Remarks 

65OO-psig 

2-micron 
absolute 

0 t o  5000 psig 
i2% FS accuracy 
Cal date 
ll/20/66 

10,000-psig 
out le t  

1000-f or ce-lb 

Pneumatic 
f i l t e r ,  
3/8-inch 

Control and 
responsel Cal 
date 11/23/66 

0 t o  10,Ooo- 
psig,+2% FS 
accuracy 
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SECTION X 

SALT FOG TEST 

10.1 

10.1.1 

10.1.2 

10.1.4 

10.1.5 

10.1.6 

10o1.7 

10.2 

10.2.1 

10.2 02 

10.2.3 

10.2.4 

10.2.6 

TEST REQUIREMENTS 

A salt fog t e s t  sha l l  be performed t o  determine t h e  extent, i f  any, 
of the  degradation o r  deterioration of the housing resul t ing from 
the  environmental exposure. 

The t e s t  s h a l l  be conducted i n  accordance with section 17 of 
KSC-STD- 164 ( D) . 
The salt solution sha l l  be a 5 per cent by weight of salt and 95 
pa r t s  by weight o f  water. 

Test temperature sha l l  be 95 (+2, - 4 ) O F .  

The solution s h a l l  have pH factor  of 6.5 t o  7.2. 

A proof pressure test  sha l l  be performed on the f i l t e r  body before 
and a f t e r  exposure t o  t h i s  environment. 

Procedures described 4.2 shall be requirements of t h i s  test. 

TEST PROCEDURE 

A bubble point t e s t  was performed. 

The i n l e t  and out le t  ports  of each specimen were capped. 

Each specimen was inspected f o r  corrosion d i r t ,  and o i l y  film. 
corrosion was noted. 
freon TF and rinsed i n  deionized water immediately pr ior  t o  in s t a l l -  
ing i n  t h e  t e s t  chamber. 

A n y  
The exter ior  of each specimen was washed with 

Each specimen was placed i n  the  chamber i n  a manner so as t o  permit 
the  fog t o  reach a l l  sides of the f i l t e r  body but so as t o  reduce 
the poss ib i l i ty  of condensate dripping on the  bodies. 

Each specimen was exposed t o  240 hours of salt fog atmosphere with 
a salt solution of 5 per cent by weight, a temperature of 95 (+Z, 
- 4 ) O F ,  and a collection r a t e  of 0.5 t o  3 m i l l i l i t e r s  per hour. 

A t  the completion of the t e s t  each specimen was inspected f o r  
deterioration and degradation. 

A bubble point t e s t  was performed. 

All test  data were recorded. 

TEST RESULTS 

There was no noticeable external degradation or  deterioration. 
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10.3.2 The s a l t  fog t e s t  had l i t t l e  e f f ec t  on the  micron ra t ing  of each 
spec h e n .  

10.4 TEST DATA 

Bubble point t e s t  data  a re  presented i n  t ab le  1&1. 

. 
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Table 10-1. Bubble Point Test Data (Salt  Fog Test) 

I Micron Rating (Microns) I 
Test 

Specimen 

1 

2 

~ ~ ~~~ 

Before S a l t  Fog After Salt Fog 

209 Constant 188 Constant 209 Constant 388 Constant 

34.8 43.7 37 .3 40.9 

36.7 4’7.0 41.0 41.8 
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SECTION XI 

DIRT HOLDING AND COLLAPSE PRESSURE TEST . 

. 

11.1 

ll*l.l 

11.1.2 

11 02 

11.2.1 

11.2 02 

11.2.3 

11.2.4 

11.2.5 

11.2.6 

11.2.7 

11.2.8 

11.2.9 

11.2.10 

11.2.11 

11.2.12 

11.2.3 

l l . 2 . u  

TEST RF;QUIREMENTS 

Coarse a i r  cleaner dust sha l l  be added t o  each f i l t e r  i n  0.5-gram 
s lu r r i e s  while f low i s  maintained at  10 cfm and.6000 psig. 

Dust shall be added i n  increments t o  each f i l t e r  element u n t i l  the 
element collapses o r  the  pressure drop across the f i l t e r  assembly 
becomes constant. 

TEST PROCEDURE 

A bubble point t e s t  was performed. 

Each f i l t e r  assembly was instal led i n  a t e s t  setup a s  shown i n  
figures 11-1 and 11-2 u t i l i z ing  t h e  equipment l i s t e d  i n  table  11-1. 

With solenoid valve 6 closed, pressure regulator 5 was adjusted 
t o  zero out l e t  pressure . 
Hand valve 2 was opened and hand valve 16 closed. 

With solenoid valve 6 open,.the system was pressurized t o  6000 
psig using regulator 5. 

Pressure transducers 7, 10, 13, and l.4 were calibrated t o  the 
s t r i p  chart recorder. 

Regulator 5 and hand valve 16 were adjusted u n t i l  a flow of 8.95 
cfm a t  6000 psig was obtained a t  t h e  specimen in le t .  This was 
t h e  maximum amount of flow obtainable due t o  system and supply 
limitations. Pressure drop across the  f i l ter  was recorded. 

The system f low and pressure were reduced t o  zero using regulator 
5 and solenoid 6. 

The cap was removed from t h e  dust-add device and 0.5 gram of coarse 
a i r  cleaner tes t  dust was inserted. The cap was replaced. 

Regulator 5 was adjusted t o  the pressure required i n  11.2.7. 
Solenoid 6 was then opened. 

Contaminant added A P and were recorded. 

The procedures described i n  11.2.8 through 11.2.11 were repeated 
until t he  A P (difference between pressure indicated by transducers 
7 and 10) became constant o r  t h e  element collapse. 

All test  data were recorded. 

Hand valve 2 was closed and the system vented t o  zero using 
regulator 5 . 
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11.2.15 Contaminant added versus A P  was plotted. 

11 .3 TEST lBSULTS 

The f i l t e r  elements of the  specimens collapsed during the t e s t  a t  
n e a r l y t h e  same AP, however, approximately 66 per cent more t e s t  
dust was required t o  collapse specimen 2 than t o  collapse specimen 
3 .  

t 

11.4 TEST DATA 

11.4.1 Bubble point data obtained pr ior  t o  t h i s  t e s t  a re  presented i n  
t ab le  11-2. 

11.4.2 Contaminant added versus A P  i s  presented i n  figure 11-3. 
, 11.4.3 The f i l t e r  element, showing collapse, i s  presented i n  figure 11-4. 
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:t em 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Table 11-1. D i r t  Holding ard Collapse Pressure Test Equipment L i s t  

GN2 Pressure 
SUPPlS 

Had Valve 

F i l t e r  

Pressure Gage 

Dome Loaded 
Pressure 
Regulator 

Solenoid Valve 

Pressure 
Transducer 

Pressure Gage 

Test Specimen 

Pressure 
Transducer 

Pressure Gage 

Temperature b o b  

Pressure 
Transducer 

Manufacturer 

Laboratory 
supply 

Cardair 

F lu id  Dynamics 

Ashcr of t 

Grove 

Marotta 

Statham 

Heise 

Permanen- F i l t e r  
Corp 

Statham 

Heise 

Statham 

Yodel/ 
a r t  No. 

NA 

3510-007 

FL02-888 

NA 

201 B 

MV510H 

FG-285TC 
5M-350 

H35439 

10813 

FG285TC 
5M-3 50 

H 38640 

12210 

Ser ia l  
No. 

NA 

NA 

,066 

[ASA 95- 
-508-B 

N-7049 

L90 

34195 

NA 

NA 

34196 

NA 

Remarks 

95OO-psig 

10 ,OOO-psig 

2-micron 

0-to 10,OOO-psi~ 
22$ FS accuracy 
Cal date 4/7/6: 

10,000-psig 
out le t  

0-to 6OOO-psig 

0-to 7500-psig 
w 
Cal date  1/21/ 
67 

0-to 10,OOO-psii 
+2$ FS accuracy 
Cal date  11/26, 
66 

- 

h e m a t i c  F i l te :  
3/8-inch 

0-to 75oo-psig 

Cal  date 1/21/ 
67 

max 

0-to 10,OOO-psi 
- +2$ FS accuracy 
Cal date 11/26 
66 

Copper Con- 
stantan 

0-to 9500-psig 
Cal date 
67 



Table 11-1. D i r t  Holding and Collapse Pressure Test Equipment L i s t  (Continued) 

Pressure 
I'ransd ucer 

Venturi Flowmeter 

Hard Valve 

Dust-Add Device 

- 
I t  em 
No. 

u 

1 5  

16 

17 

Teledyne 

Flowdyne Engr . 
Yacco Valve 

CCSD 

I t e m  1 Manufacturer 

652137 

2319 

5176-10 

~~ 

0-to 10,OoO-psig 
Cal date  12/22/ 
66 

Original cal i -  
bration only 

0-to 60oO-psig 

Model/ 
'art No. 

176 

2 

Jv-6P-40, 
2G 

37 -3 

Serial I Remarks No. 

3 38.8 42.7 

Table 11-2. Bubble Point Test Data 

(Dirt Holding and Collapse Pressure Test ) 

Micron Rating (Microns) 

209 Constant I 188 Constant 
Specimen 

I 42.7 

t 
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TEST REQUIREMENTS 

A f i n a l  inspection s h a l l  be performed on each specimen t o  ascer ta in  
the  e f f ec t s  of testing. 

TEST PROCEDURE 

The ex ter ior  of each t e s t  specimen was examined f o r  degradation o r  
deter iorat ion.  

Each f i l t e r  element was removed from its housing. 
were examined f o r  d i s tor t ion  collapse, mechanical failure, rubbing 
o r  chaffing, and condition of t he  threads, seals,  and sealing sur- 
faces. 

The elements 

No ul t rasonic  cleaning p r io r  t o  inspection was necessary. 

A l l  observations were recorded. 

TEST RESULTS 

There was no noticeable degradation o r  deter iorat ion of t h e  ex ter ior  
of any of the specimens. 

The f i l t e r  elements of specimens 2 and 3 collapsed dur ing , the  
previous t e s t .  

TEST DATA 

No data were obtained. 
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SECTION X I 1 1  

BURST TEST 

. 

13.1 

13.1.1 

13 -1.2 

13 .2 

13.2.1 

13.2.2 

13.2.3 

13.2.4 

13.2.5 

13.2.6 

13.2.7 

13.2.8 

13.2.9 

13.2.10 

13 03 

13.3.1 

13.3.2 

13-3.3 

TEST REQUIREMENTS 

Burst tests sha l l  be performed t o  determine the s t ruc tura l  in- 
t e g r i t y  of each test specimen after completion of a l l  r e l i a b i l i t y  
tes t ing.  

Each test specimen ( f i l t e r  body only)  sha l l  be capable o f  with- 
standing a pressure o f  24,000 psig fo r  5 minutes. 

TEST PROCEDURE 

The f i l t e r  body of each specimen was ins ta l led  i n  the  burst test  
setup as shown i n  figures 13-1 and 13-2 u t i l i z ing  the equipment 
l i s t e d  i n  tab le  13-1. 

The out le t  port of t h e  f i l t e r  was capped. 

Pressure regulator 5 was adjusted t o  zero out le t  pressure. 

Hand valve 2 was opened. 

The hydrostatic pump was pressurized using regulator 5.  

Using the hydrostatic pump t h e  f i l t e r  housing of each specimen, 
was  pressurized t o  24,000 psig i n  less than lminute .  
water was used f o r  t h i s  test .  
5 minutes. 

Deionized 
The pressure was maintained f o r  

The pressure was then reduced t o  zero w i t h  controls on the  pump. 

Hand valve 2 was closed and the pump supply pressure reduced t o  
zero. 

Each specimen was inspected fo r  damage o r  dis tor t ion.  

All tes t  data were recorded. 

TEST RESULTS 

There was no noticeable damage o r  d i s tor t ion  t o  the  f i l t e r  housing 
of sample 1. 

The housing of sample 2 showed a comle te  s p l i t  i n  t he  longitudinal 
direction. 
from 23,000 t o  25,000 psig during i t s  last cycle. 

It should be noted t h a t  the hydrostatic pump surged 

Sample 3 was subjected t o  a burst test  because of the  failure of 
sample 2. 
out of the  housing. 
three threads were in contact. 

After 2 minutes a t  24,OOO psig the threaded cap blew 
A n  inspection of the cap showed t h a t  only 
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13 -4  TEST DATA 

13.4.1 

13 4.2 

13.4.3 

Test data f o r  the specimens are presented i n  table 3-2. 

Sample 2 af ter  f a i lu re ' i s  presented i n  figure 13-3. 

Sample 3 af te r  failure i s  presented i n  figure 13-4. 
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Table 13-1. Burst Test Equipment List 

tern ' 
No. ' 
1 

2 

3 

4 

It e m  

N2 Pressure 
ource 

and Valve 

ilt er 

ressure Gage 

ressure Regulatoi 

ydrostatic 
ump 

nnd Valve 

ieck Valve 

ressure Gage 

e s t  Specimen 

Manufacturer 

Laboratory 
supply 

:ombination Pump 
and valve Co. 

3endix 

J.S. Gage 

h r o t t a  

;Prague 

Mnco 

Mnco 

Lstra 

Permanent F i l t e r  
2Orp 

Yoriel/ 
srt No. 

NA 

3 80-4 

L73 I2 60 

3990 

NA 

NA 

A-131% 

144-6305 

NA 

10813 

S e r i a l  
No. 

NA 

NA 

NA 

NA 

NA 

00-16- 
14 

NA 

NA 

IASA-08 
13 
111893 A 

NA 

Remarks 

1- l/;?-inch 

2-micron 
absolute 

0-to 5000- 
psig, 3% 
FS accuracy 

10,OOO-psi i n l e  
300-psi outlet  

io, 000-psig 

./4-inch 60,000 
mig 

;O,OOO-psig 

1-to 100,Ooo- 
dg,+ 0.25% 
'S accuracy 
:a1 da+ 3/20/ 
i7 

%eumatic f i l t e r  
)/8-inch 
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I Specimen 

I 1  

L 
Table 13-2. B u r s t  Test Data 

Pressure (psig) Time (min.) 

23000 t o  25000 
(Surge 1 

0 

24000 I 2 

I 

Results I 
Satfsfactory 

Case Rupture 

Threads 
Sheared 
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"EST REPORT 

FOR 

PNEUXATIC FILTER, 3/&INCH 

Permanent F i l t e r  Corporation P a r t  Number 10813 

NASA Drawing Number 10437650 

ABSTRACT 

This report  presents the m a l t s  of tests performed on three 8ampl08 of 
t he  pneumatic f i l t e r  10437650. The following t e s t a  wore perfozmed: 

1. Racoiring Inspection 7. Surge 
2. Proof Pressure 8. Vibration 
3. Bubble Point 9. S a l t  Fog 
4. Low Temperature 10. D i r t  Holding and Collapse Presmire 
5. High T-ratum ll. Final  Inopection 
60 Flow 12. mr8t 
Collectively, the perfonuance of the specimens m e  i n  accordance with 

tho qmclfication requi-nta of NASA drawing 10437650 throughout the test 
Prngrrua. 

It w ~ b  noted, h o m e r ,  tha t  the r p c i f i c a t i o n  allows ;?-poi differential 
pressure f o r  10 cihl at  6ooo-psi.g inlet pressure and the  actual d i f f e ren t i a l  
pressure f o r  3500 s c h  at 6oOO-paig inlet prersure wlb 470 psi. 
rwrrults were confirmed by parallel t e s t ing  a oinri lar pennutent filter. 

The test 

The cmea of tm filters failed r t ruc tura l ly  at  24,OOO paig. 
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